Editorial
In contrast to organic diseases, functional disorders are increasing and considered important in recent days. However, because of the heterogenecity in pathogenesis of functional dyspepsia and drawbacks of each study, functional study was limited in clinical practice. Reduced gastric accommodation is a major pathophysiologic mechanism in functional dyspepsia presented more commonly than the abnormal gastric emptying.
1 Associated symptoms with impaired accommodation are early satiety, fullness, postprandial discomfort and weight loss. Compared to other pathophysiologic factors, a variety of methods have been developed to assess gastric accommodation, including barostat, single photon emission computed tomography (SPECT), MRI, ultrasonography and water drinking test. Barostat balloon test is a gold standard for its measurement but has severe disadvantages in its invasiveness and non-physiologic character. A balloon in fundus of stomach may alter the intragastric distribution of meal and exaggerate antral relaxation. 2 Alternative to barostat would be SPECT or MRI because these studies are non-invasive and well validated. 3, 4 SPECT was first proposed and validated for quantification of gastric accommodation by the Mayo group. 5 This application was based on the fact that the oxyntic parietal cells and non-parietal mucous cells excrete technetium 99m-pertechnetate from the circulating blood pool and gastric scintiscanning correlated well with gastric luminal 99m technetium activity. 6 As described in the paper by Gonlachanvit et al in this issue of the journal, transaxial tomographic images are acquired using a gamma camera system after intravenous administration of the pertechnetate radiomarker. Three-dimensional reconstruction of data enables to measure the changes of gastric volume during fasting and post-prandial periods using commercially available software. In addition, this method also permits simultaneous assessment of gastric emptying and accommodation. Gastric accommodation was maximal soon after meal ingestion and persisted for several hours despite the nearly complete emptying of liquid or solid meal. 7 Magnitude of the volume response is greater after liquid meal compared with isocaloric mixed meal. 8 Gastric volumes measured with SPECT were compared to data with barostat. SPECT is considered to be less suitable than barostat in detecting changes in gastric tone. 9 However, mean volumes of post-prandial to fasting volumes measured by SPECT were comparable to that of barostat. 10 SPECT can distinguish normal person from dyspepsia patient with impaired gastric accommodation. 1 Reduced gastric accommodation was observed in two-fifths of dyspeptic patients as the same proportion measured by using barostat. 11 Effects of age or body mass index on SPECT imaging of the stomach were not noticed but in females, postprandial gastric volumes and changes were lower than in males. 10 The paper by Gonlachanvit et al in this issue suggested racial difference in fasting gastric volumes and provided a reference for Asian people. Gastric mucosal secretion of technetium-99m-pertechnetate is reduced with the use of histamine H 2 receptor antagonists and stomach wall imaging would be improved due to the increased uptake. 12 Gastric accommodation response may be affected by some agents. Erythromycin reduces accommodation response 13 but nitric oxide donors, α 2 -adrenergic agonists and 5-HT 1 agonists enhance gastric relaxation. 14, 15 As the gastric volume changes, a region of interest based on fasting stomach may need to be modified for postprandial measurements. When the incisura is not pronounced, division of stomach compartments into proximal and distal regions may be arbitrary. Reproducibility study of gastric barostat in healthy controls and in dyspeptic patients was reported. 16 Repeated measurements were highly reproducible with excellent correlation in healthy subjects and dyspeptic patients (R = 0.71 and 0.74, respectively). The intraday and the day-to-day variabilities of gastric accommodation were quantified by calculating the individual coefficient of variation (CV = 100 × SD/mean, expressed in %). The mean change in gastric volume post-meal was 450 mL and the standard deviation of the change was 75 mL. The sample sizes required to show a 25% difference in volume are 9 per group for a parallel-group design (eg, disease vs control and drug vs placebo) and 6 for a crossover design study. SPECT imaging is a more sensitive method to detect differences in gastric volume change. SPECT imaging could detect an effect size of 10%, but 25% with barostat with a sample size of 45 per group in a parallel-group design and 24 per group in a crossover study.
Gonlachanvit et al in this issue have conducted measurements of gastric accommodation by SPECT performed at the same time and different time of the day. Reproducibility was demonstrated by intraclass correlation coefficient (ICC) and coefficient of variation. ICC is a descriptive statistics that can be used to describe how strongly the measurements resemble each other and assessment of consistency or reproducibility of quantitative measurements made by different observers. Compared with Cohen's kappa for the category data, ICC is used for numeric measurements and same value with weighted kappa. ICC is a ratio of measurement error to total error. Total error is a summation of subject error and measurement error. ICC = subject error subject error + measurement error Therefore, the smaller the measurement error is, the closer the ICC approaches to 1. For example, if the measurement error is zero, the value of ICC becomes 1. Subject error means variance of measurements between subjects and measurement error means the variance within subject. Measurement error is same as mean squares within subject and could be calculated, whereas subject error cannot be calculated independently. Mean square between subjects equals total error and following equation could be made.
ICC (R) =
mean square between -mean square within mean square between + mean square within An ICC of below 0.4 indicates poor reproducibility, 0.4 to 0.75 indicates fair to good reproducibility and 0.75 or more indicates excellent reproducibility.
